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This paper describes the vegetation of bushpockets in the active coastal dunefields of the eastern Cape, 
South Africa, and provides an inventory of the bushpockets of the area. The term 'bush pocket' which was 
previously applied loosely to all shrublandlthicket patches of coastal dunefields, should be used in a generic 
sense. Two distinct types of bushpockets with different floristics and geomorphology exist within the 
dunefields. These have been shown to exist in all four dunefields studied. The different types are termed 
either shrubland or thicket pockets on the basis of the vegetation. The shrubland pockets have several 
elements of dune asteraceous fynbos, but are dominated by Myrica cordifolia L. The thicket pockets are 
dominated by broad-leaf sclerophylls, with elements of the Sundays River Scrub as a minor component. The 
patches of shrubland are distinctly elongated in the direction of the dune crests and normal to the prevailing 
winds. Thicket pockets are distinct, being elliptical, with the long axis in the direction of the prevailing wind. 
Hierdie artikel beskryf die plantegroei van duineboseenhede in die aktiewe kusduineveld van die Oos-Kaap, 
Suid-Afrika, en verskaf 'n spesielys van die duineboseenhede van die area. Die term 'duineboseenheid' wat 
voorheen algemeen gebruik is vir aile struik/ruigte-plantgemeenskappe van die kusduineveld, behoort in 'n 
generiese sin gebruik te word. In die kusduineveld bestaan daar twee tipes van duineboseenhede wat in 
fenologie en geomorfologie verskil. Hulle kom voor in al vier duineveldtipes wat bestudeer is. Die verskillende 
tipes word op grond van die plantegroei of as struik of as ruigte geklassifiseer. Die struikagtige 
duineboseenheid het elemente van 'dune asteraceous fynbos' maar word gekenmerk deur Myrica cordifolia 
L. Die ruigtes word gekenmerk deur bree-blaar-sklerofiele, met klein komponente van die 
Sondagsrivierstruikgemeenskap. Struikduineboseenhede is duidelik verleng in die rigting van die duinkruin en 
is normaal tot die heersende winde. Ruigteduineboseenhede is opvallend ellipties met die lang as in die 
rigting van die heersende winde. 
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Introduction 
Coastal vegetation has received extensive ecological 
attention, much of it aimed at documenting zonation and 
succession features of the plant communities in stable or 
semi-mobile dunes (e.g. Moreno-Casasola & Espejel 1986; 
Cordazzo & Seeliger 1988; Cowling & Pierce 1988). In 
contrast, very little attention has been given to the 
vegetation of transgressive coastal dunefields. These 
dunefields are common in areas subject to a combination of 
some or all of the following: predominantly onshore winds, 
an ample supply of marine sediments, low rainfall, and 
human disturbance (Carter 1988). In areas of sufficient 
rainfall, discrete pockets of unique species assemblages can 
be found, creating specific habitats within an environment of 
permanently mobile dunes (Ascaray 1982; McLachlan et al. 
1982; Young 1987). Dune slack vegetation occurs closest to 
the sea, disappearing some 200 m inland. Within the dune-
field proper, isolated patches of vegetation can become 
abundant and these have been termed 'bushpockets' 
(McLachlan et al. 1982). These structures have been 
reported to move with the mobile dunes, in the direction 
away from the prevailing wind. At the landward extreme of 
the dunefield, this vegetation merges into the more or less 
permanent and continuous vegetation of the main slipface or 
precipitation ridge. 
Varying in area between 10 m2 and 10 000 m2 , bush-
pocket vegetation has attracted some scientific interest. One 
of the earliest realizations concerned their mobility within 
the dunefield and attention was given to the resultant suc-
cessional development of the vegetation (McLachlan et al. 
1982). A leading edge and a retreating edge of vegetation 
was recognized, the intervening vegetation being in a 
constant state of flux. This was followed by an attempt to 
define the vegetation in terms of the zonation scheme for 
coas tal vegetation in South Africa (Young 1987) as develop-
ed by, inter alia, Tinley (1985). McLachlan et al. (1982) 
recognized bushpockets as one of six different plant com-
munities in the Alexandria dunefield, delineated by habitat. 
This study investigated the nature and distribution of 
bushpockets in four major dunefields of the eastern Cape, 
South Africa. In particular, we attempted to ascertain the 
existence of two different bushpocket types. Our earlier 
observations had indicated the presence of two different 
types of bushpockets, in terms of species composition and 
general geomorphology. These were tentatively termed 
'shrubland pockets' and 'thicket pockets'. 
Study site 
The four major transgressive dunefields of the eastern Cape 
are indicated in Figure 1. The Boknes dunefield is a 
component of the East Cape Dune Range (Tinley 1985). 
These dunefields are all active and largely unvegetated. 
They range in area from 384 ha (Boknes) to 11 000 ha 
(Alexandria) and can be as wide as 3 km (Illenberger 1988). 
S.AfrJ.Bot., 1991,57(3) 
ST. FRANCIS BAY 
11 000 ha 
(258) 
384 he 
(34) 
BOKNES 
DUNEFIELD 
N 
i 
Figure 1 Map of the eastern Cape, illustrating the location and 
area of the major dunefields. Figures in brackets denote the 
number of bushpockets per dunefield. 
They are all characterized by reversing transverse dunes of 
the aide (fish-scale) dune pattern, transgressing ENE 
(Illenberger 1986). The rate of net dune movement ranges 
from 1 to 7 m yr- I , as measured by Illenberger (1986) in the 
Alexandria dunefield. Sand transport rates vary from 15 to 
30 m3 m-I yr-I (Illenberger & Rust 1988). 
The climate is warm temperate, with a mean annual rain-
fall of 400 mm measured at the Sundays River mouth 
(Ascaray, 1986). At the western limit of the eastern Cape, 
the annual rainfall rises to 673 mm (Dept. Environmental 
Affairs 1988). South-westerly winds are predominant in the 
eastern Cape, and this is particularly so during the winter 
months . 
The dunefield has not been extensively impacted by 
modem man (Keet 1936), and is largely in its natural state 
(Stehle 1980). 
Materials and Methods 
Colour and black-and-white aerial photographs and 
1: 10 000 orthophoto maps were used in conjunction with 
ground surveys to carry out an inventory of the dunefield 
bushpockets. In the case of the Alexandria dunefield, the 
area of all bushpockets and of all other vegetated areas was 
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calculated. Hence we were able to determine the ratio of 
area covered by bushpockets as a percentage of total 
vegetated areas . 
The vegetation of 72 bushpockets from the four major 
dunefields of the eastern Cape was surveyed, with each 
bushpocket treated as a separate sampling unit. In order to 
record all species present, a thorough search of these 
bushpockets was made. The cover abundance of each spe-
cies, as a percentage of the total bushpocket area, was then 
estimated and recorded according to the Braun-Blanquet 
scale (Mueller-Dombois & Ellenberg 1974). Multivariate 
analysis of the vegetation carried out with the use of two-
way indicator species analysis (TWINS PAN) (Hill 1979a). 
Ordination of the data was done using the detrended corre-
spondence analysis (DECORANA) (Hill 1979b). 
Aerial photographs were used to measure the long and 
short axes of 20 bushpockets that were recognized as shrub-
land pockets and 20 that were recognized as thicket pockets. 
In each case, the orientation of the long axis to the direction 
of the windward dune crest and the direction of the prevail-
ing south-westerly wind were also measured. Student's I-test 
analysis was used to test for differences between shrubland 
and thicket pockets for the above variables. 
Results 
Bushpockets are not ubiquitously distributed along the 
eastern Cape coast, being restricted to areas where the active 
zone is wider than 200 m. Bushpockets do not form closer 
than 200 m from the sea. Along the Alexandria dunefield, 
this minimum distance is 300 m. 
Bushpockets are common in all four transgressive dune-
fields studied (Figure I), with the highest numbers in the 
St Francis dunefield. North-east of the Boknes dunefield the 
active zone becomes narrower and bushpockets are less 
common. 
On a basis of aereal cover or biomass, bushpocket vegeta-
tion forms an insignificant component, covering only 3.3% 
of the Alexandria dunefield. Bushpockets make up 5.5% of 
the total vegetated area of the Alexandria dunefield. 
The TWINSPAN dendogram (Figure 2) indicates an 
almost complete separation of the 72 bushpockets on the 
Myrica 
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Figure 2 TWINSPAN dendogram, showing the clustering of bushpockets. 
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Figure 3 DCA ordination diagram showing the ordination of the 
72 bushpockets along axes 1 and 3. Two subformations are indi-
cated. Open symbols represent pockets sampled outside the 
Alexandria dunefield while closed symbols designate bushpockets 
sampled elsewhere. 
basis of their a priori categorization into thicket and 
shrubland pockets. Of the bushpockets designated as thicket 
pockets, 96.5% were grouped into the left-hand cluster at 
similarity level l. Similar success occurred with shrubland 
pockets. Clustering of the bushpockets at similarity level 3 
indicates that the Alexandria thicket pockets are clustered 
separately. Myrica cordifolia and Stoebe plumosa (L.) 
Thunb. are the indicator species for shrubland pockets and 
Rhus crenata Thunb. for thicket pockets. 
The ordination output (Figure 3) clearly indicates two 
distinct vegetation assemblages, or communities, one asso-
ciated with shrubland pocket types and the other with 
thicket pocket types. This separation on the basis of phyto-
sociology supports the existence of two different bush pocket 
types, based on their floristics. 
In the sample ordination output (Figure 3), some separa-
tion within the thicket group is present along axis 3, and this 
would appear to be biogeographical. Thicket pockets from 
the Alexandria dunefield (open triangles) are closely allied 
and are separate from the rest of the thicket pockets. Much 
of this difference is due to the absence of the thicket climax 
species Brachylaena discolor D.C. outside of the Alexandria 
dunefield. 
The ordination of species from the 72 bushpockets 
(Figure 4) shows the presence of three different floristic 
affinities. These have been described as shrubland, thicket 
and knoll flank species assemblages. The first is associated 
largely with shrubland pockets. The plants are capable of 
rapid growth, and many have a stoloniferous growth habit, 
such as M. cordifolia. The latter two vegetation types are 
found almost exclusively amongst thicket pockets. A clear 
separation is found in the case of thicket pockets, the climax 
thicket occupying the top of the knoll-shaped habitat. The 
other vegetation is found along the exposed and usually 
eroded flanks of the knolls to which thicket pockets are 
usually confined. 
The split of species into shrubland and thicket elements 
was also found in the species dendogram (Figure 5). A full 
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Figure 4 DCA species ordination diagram of bushpocket vege-
tation. 
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Figure 5 TWINSPAN dendogram of bushpocket species indi-
cating two clusters, corresponding to the vegetation of shrubland 
and thicket pockets (see Appendix 1 for full list of species in each 
of the two clusters). Indicator species are given. 
list of species for the two clusters is given in Appendix l. 
In addition to floristic differences, shrubland pockets also 
differ from thicket pockets in terms of other characteristics 
(Table 1). Shrubland pockets are generally more elongated 
(ratio long:short axes), the long axis being in the direction of 
the dune crest, but normal to the prevailing south-westerly 
wind (Figure 6). In contrast, thicket pockets are significantly 
(P < 0.05) less elongated, are aligned more or less normal to 
the dune crest and in the direction of the prevailing wind 
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Table 1 A comparison of shape and orientational 
features of shrubland and thicket pockets in the 
Alexandria dunefield. Bracketed figures indicate standard 
deviations 
Ratio long: short axes 
Angle relative to dune crest (0 ) 
Angle relative to wind direction (0 ) 
(Figure 6). 
Shrubland 
5.0 (2.9) 
0.6 (1.4) 
72.4 (13.9) 
Thicket 
2.1 (0.8) 
70.3 (13.9) 
6.0 (8.2) 
Shrubland pockets are to be found in the dune troughs, at 
the base of slip faces, while thicket pockets are generally on 
the stoss (windward) face of the dunes. Generally, the 
thicket pockets are knolls of vegetation, with deflation 
flanks around them. 
Discussion 
Bushpockets have received little attention, yet this study 
indicates that the habitat is common in all four dunefields 
studied. Despite the sparsity of bushpockets, it is not 
possible to discount their importance in the dynamics of the 
dunefield as a whole, since they may play a role in the 
overall stability of the dunefields that is far greater than 
their total area would suggest. 
Moreno-Casasola (1986) showed that sand movement was 
among the most important factors that affected community 
distribution in dunefields. While this is likely to be the case 
with bushpockets, the marine aerosol salt content appears to 
playa key role in their distribution. Young (1987) measured 
the decrease in aerosol salt concentration along the Alex-
andria dunefield. The results indicated a' rapid fall-off over 
the first 200 - 300 m from the coast. At 250 m, the salt load 
had dropped to 3% of its original concentration. This dis-
tance coincides with the minimum proximity of bushpockets 
to the beach. 
McLachlan et al. (1982) recognized different shapes of 
bushpockets within the Alexandria dunefield, differentiating 
the round elevated 'knolls' from the 'normal' bushpockets. 
We have shown here that these knolls are bushpockets with 
an entirely different species composition, having a thicket 
vegetation in contrast to the shrubland of 'normal' bush-
pockets. The multivariate techniques employed indicate a 
clear distinction between the vegetation of these two pocket 
types. The shrubland pocket vegetation is closely aligned to 
the Zone II of Tinley's (1985) zonation scheme, whereas the 
thicket pocket vegetation represents Zone III. 
The thicket vegetation is dominated by the broad-leaved 
sclerophyllous Rhus crenata, Sideroxylon inerme L. and 
Brachylaena discolor. Elements of the Sundays River Scrub 
(Acocks 1975; Taylor & Morris 1981), such as Azima tetra-
cantha Lam. and Euclea undulata Thunb. form a minor 
component. The shrubland pocket vegetation, being domi-
nated by Myrica cordi/olia, does not fall into any of the 
fynbos communities of Campbell's (1985) scheme. The 
other elements of the shrubland pocket, however, belong to 
the dune asteraceous fynbos as described by Cowling et al. 
(1988). Dune asteraceous fynbos forms a subseries within 
the dune fynbos of Campbell's (1985) scheme. The shrub-
land pockets conform with the definition of Cowling et al. 
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Figure 6 Aerial photographs of shrubland (a) and thicket (b) 
pockets in the Alexandria dunefield. Arrows indicate direction of 
prevailing wind and resultant dune movement. 
(1988) in that they are made up of non-ericaceous ericoids, 
lack proteoids and have a high proportion of nano- to meso-
phyllous, non-proteoid shrubs. The eastern limit of dune 
asteraceous fynbos placed at Port Elizabeth (Cowling et al. 
1988) needs to be extended to at least the Bushman's River 
according to the observations made in this study. 
Furthermore, our study has shown that the different types 
of bushpockets could also be differentiated in the field in 
terms of their different geomorphology, position and orien-
tation within the dunefield. Shrubland pockets are generally 
elongated normal to the predominant wind direction (south-
westerly) and are usually found tucked in the interdune 
hollows (Figure 6). Thicket pockets are usually present on a 
well-defined knoll, up to 30 m above the surrounding land-
scape. When not circular, these knolls have their long axis 
in the direction of the predominant wind. These knolls have 
well-eroded, largely unvegetated flanks and a densely 
vegetated crown. 
The distinct differences observed above would argue for 
more than one mechanism of vegetation establishment and 
propagation within mobile dunefields. Current attention is 
being given to elucidating these differences in bushpocket 
dynamics. 
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Appendix 1 
Shrubland pocket 
Acacia cyclops A. Cunn. Ex G. Don 
Agropyron distichum (Thunb.) Beauv. 
Arctotheca populifolia (Berg.) T. Norl. 
AsclepiasJructicosa L. 
Chironia baccifera L. 
Cyperus brevis Boeck. 
Ehrharta villosa Schult. F. 
Felicia echinata (Thunb.) Nees 
Ficinia latera lis (Vahl) Kunth 
Gazania rigens (L.) Gaertn 
Helichrysum cymosum (L.) D. Don. 
Helichrysum sordescens D. C. 
Ischyrolepis eleocharis (Mast.) Linder 
funcus krausii Hochst. 
Myrica cordifolia L. 
Psoralea repens L. 
Scaevola plumieri (L.) Vahl. 
Scirpus nodosus Rottb. 
Senecio burchellii D. C. 
Senecio inaequidens D. C. 
Sporobolus virginicus (L.) Kunth 
Stenotaphrum secundatum (Walt.) Kuntze 
Stoebe plumosa (L.) Thunb. 
Thicket pocket 
Acacia cyclops A. Cunn. Ex G. Don 
Azima tetracantha Lam. 
Brachylaena discolor D. C. 
Carpobrotus edulis (L.) L. Bol. 
Cassine aethiopica Thunb. 
Chrysanthemoides monilifera (L.) Norl. 
Colpoon compressum Berg. 
Cynanchum natalitium Schltr. 
Cynanchum obtusifolium L. F. var. obtusifolium 
Euclea racemosa Murray 
Euclea undulata Thunb. 
Eugenia capensis (Eckl. & Zeyh.) Harv. Ex Sond. 
Helichrysum teretifolium (L.) D. Don. 
Heteropti!is suJJructicosa (Berg.) Leute 
Metalasia muricata (L.) D. Don. 
Nylandtia spinosa (L.) Dumort 
Olea exasperata Jacq. 
Passerina rigida Wikstr. 
Protasparagus racemosus (Willd.) Oberm. 
Protasparagus suaveolens (Burch.) Oberm. 
Rhoicissus digitata (L. F.) Gilg & Brandt 
Rhus crenata Thunb. 
Rhus glauca Thunb. 
Schotia afra (L.) Thunb. 
Sideroxylon inerme L. 
Solanum americanum Mill. 
Vis cum rotundifolium L. F. 
